Removal of organics and volatile metals from soil in 

contaminated land reclamation and treatment - carrying contaminants from 
chamber by transport gas which is passed through packed tower where 
quench/scrubbing liquid flows against gas flow, to produce cleaned gas 
and liquid concentrate 

Patent Assignee: WESTINGHOUSE ELECTRIC CORP (WESE ) 

Inventor: CASH D W: LAHODA J; PAFFENBARGER J A; PAULSON K C; SEAGLE J C 

Abstract (Basic): US 5361514 A 

The removal of organics and volatile metals from soils using 
thermal desorption involves moving contaminated materials, positioned 
on a belt conveyor, through a chamber (32) under oxygen conditions, 
temperature conditions, and residence time effective to avoid 
incineration of the contaminants. This is carried out while 
volatilising the contaminants and producing a processed material that' 
is decontaminated. 

The volatilised contaminants are carried from the chamber (32) by a 
transport gas which is passed through a packed tower (70) where 
quench/scrubbing liquid flows countercurrent to gas flow, for producing 
a cleaned gas and a contaminated liquid concentrate. 

ADVANTAGE - Separates difficult to vaporise contaminants from 
material, has increased throughput, does not produce additional toxic 
materials, and efficiently cools processed material without further 
recontamination. 



(i9)B*®4ti^;r c J p) (12) ^ ^ 1^ ^ ^ (A3 a\mw^a^m^Mm^ 

#11^5-208184 

(43)^M B ¥^ 5 ^(1993) 8 ^20 B 

(SDlntCl.'' 
B 0 9B 3/00 
A 6 2 D 3/00 



3 0 2 G 6525-4D 
7416-2E 



(2i)a5isi#^ 


^M¥4-314065 


(71)aigiA 


590004419 










(22)tB^e 


' ¥^4^(1992)10^29 0 












WEST I NGHOUSE ELECTR 




0 7/785397 




IC CORPORATION 


(32)«5feB 


1991^10^30 B 








1 ^® (US) 












^XL) 






(72)^BJ^ 


















yy<-^ V-y>Vzy >thV— h 116 






(74)f^mA 


mm ife-^ (^2^) 











(54) mmmm^<^^^i5m:safmm. 



(57) [^^] miEm) 




-1- 



1 

\^x\^^^m\ztm\^x. ^{^'^mmm^w^^'^^tmz 

'p^s:< ti,-u^mm^'±Ximim^±\:^^^. ^mm 
m^^(DW\^m^m \^xm.f)^hm\h't^ t ^mmt-r 

^^if^-r^zti::x^x±crcm^xh^:zt^!^mt-r 

xm\^(Dm^mm±fi^!^(D^f^^m&mi:im^^mm^ 

[ff^^e ] mmm^^m\^^(Dm?^\:^9t^L<:^xm.m 
^^xm^^m^h7K^^m^'r^mm^m:i^ts^z t 

[m^^7\ '^mvkm^-m.p^^(om?^\z.^tL^x^m 

<^t^5--15h> (4500— 13600kg) (D^ 
^2 12° F (100 1:) —125 0° F (680=C). 

0° F (4 5 0t:) i^±(D^^i:Lmmi-^:it^^mt 
-n^W&.miJ^t\^x'AP^\z.m^yK'th:Lb\z^^^ y. 



(2) i|#r?^^5 - 2 0 8 1 a4 

2 

yY.^m^^xu^n'^m:'mm^w^-^^^^h\c^^^^n 

*^i ^<nM^, 

h \.~'%'km\^^xm.n^h^'^^^(D^m^p^^^:^'^:b:L 
•t^'^t. m^^^m^m,^m-:>x^(Dmxmt^hm\^t^ 

^<D±.:^\z.m.'rti^<D^^t^ '^(D—mutLW\^x\^^ 

[if^^i 5] ^/\-h^>^^T{zm^Lxmm^n.x 
m^'^x^6^^^.^-r^tcibco^ms^^\z^-r^zt 
30 i^m<Dtm^j:m.m] 

[0 0 0 1 ] 

mmi^^n^j:'oxmmmm^^±mf)^ h ^m-t ^tzLi^cn 

[0 0 0 2] 

[0 0 0 3] r^^^ttTt^5±^^^^-r5t-ii. 

mt.'. mm<D^^<nij t'X'm'^(ommmm(Df^i^wm^ 
50 th. m^mmm^^M^^^\:im'^)]^j:\^m\^^ti^^ m 



-2- 



3 

^m.mm(Dmm^. r^mmmmt^m^ (DmmmmRxim 
lo 0 0 4] mm^(D~mn. Mm^nm4, oso, 

[0 0 0 5] EPA i^m^mi^mm) ^m^^m^x 

"Shirco Infrared Incineration System" (1 9 8 20 

9^6 nmn. 3 9-4 2 m) i^. ^^mMmmm^m 
tim^mm^^-'^^m^xmi^^^^:^m^m^i.x\^^ 

[ 0 0 0 6 1 7|^a^f=F^3, 9 5 4, 0 6 9-^ 

[0 00 7] mmmmU i.tcJjmK -Process Tech 
no logy and Flowsheets " ^ n — t /u^ff. 19 7 
9^. 2 2 5—^2 2 6M) l^m^^tlX^^ . ^(D:^^^ 

xn. ^^i^^9oo° Fxm^m\^xmm%. ^:^m 

[0 0-0 8] ±m<^mMM(D—mf)-^mmffm 4, 73 
8, 2 0 6^ (y-^>'m) ^r^^7^^^;^^r^^'5. 

■r^r <!r(c/^t9> i^iz:^<^:^^^^mi.xi^ys^mm^^ 



#P?§¥5 - 2 0 8 1 8.4 

. 4 

[0 0 0 9] ±m(Dm^m.mm(Di,o-~<:>o:>mrK 

^nm4, 977, S 3 9-^ {7t^y\z^>'^m) RXI^ 
ffl#f=F||4, 8 6 4, 9 4 2-^ (7^:y b-r^f^^) i-p^ 

n^(D\z-j-^fmm{:iK^xs:if^^ m 

^^^^t\ZX^X^\:.^<DXh<:>X. 
(0 0 1 0] *ai#rF^4, 7 8 2. 6 2 5-^ (vJf-'jr 

<^^^^i^v ^^y^^x^m^t-^^^m^^^^^^^r^ 

[0011] n->5'y-^/i.>'^^!,Nr^^:R^(7)±ii| 

' :^^^co Contaminated Land Reclamation 
andTreatment" (y'l-i-M.zfu:^^ 3 7 ~ 9 0 M) (DM 
i\R^XXh^y/i-^^^&:<D "On-Site Processing of Co 
ntaminated Soi r (1 9 8 5) tLT^/^-6. 

^y^^^^^xn. mmm:tf:^t\^xm^^m\^^^z. 

^n<Dmu^^m^j:^m&xv'7J^^moxmrr'r 
iBim^h^y j^\^\z^i,'f^uncom^mmr-mmxh^a 

[00 12] n— ^ y ":3ryu>'^t/>'.^ y zi. — n>-<-^ 
Ti/^^C <!rT-^i9. -^tticj; 19, zn^y^^^ :^(Dmim 

tzn:^^D^~^ i^-<^(Dm^un\z x^xm 
m^th^o "tcom^i-t. m^mm^^^mm^'^^rzisbiz 
unim^mw.(Dmm^n^<D\z!i^s^/j:!ki^i^s^t:n^ 
^ y -^^/uv^u?;^^ y ^— ^^--^^tra^^^i^ier 

[001 3 ] [Hiteit jU(7:>^)lfflf:i^-r6 o(D^ 



-3- 



5 

[0 0 15] ziDum^m^x. :$i^m(r>mmn. 

mm^^xmrn^^^c^^. ^m!^n^M(Dm&im^ 
[0 0 16] :^^m<D:^mn^{z^ wmi^tim^mmm 

[0 0 17] ^F^--(D»?^^i^(D 

m7^^:i^iLox^m^^^^m^^^mmt. 

mt^^m^xmm:i-t^^mt. tm^m<r>mwmm^ 
^pKmmmmi^X'^mi-^^mt. 7jco/>/j:< t^-^ 
^mmmmmi^x^m-r^mmt ^^tPo 

[0 0 18] ^^P^cog^llMCi, m^^RXf^Wmi^ 

(^f^^mm^^^f^mi^^-cbm^'t^mm\z^\^^xmA 

^y\-h=^>'^^<D±JyX^\^\zMm:^tiX\.^X. 

[0 0 19] mp^xmm^^j:Mm^m^fc^yi^ h=^>^ 



^"^^ ^r^¥5- 2 0 8 ia4 

6 

\^vw^mmx\ &^-m^}-^^j:Mxm^^.^:^-r;^z t 

;^^X#5o ^<o^^^ KfT)^-^ y ^-^<^5*/>|iii- 

[0 0 2 0] ^^e^toF^^fi. mH(Dmmizm^mz7jk 

[0 0 2 1 ] 

[0 0 2 2] ^«c^#0S#-^i ox^^-t--6^^^*^ 

y^^bt:':7^-7i.) , PHc v^mmtT^m) . pcp 

[0 0 2 3] HI 1 Rxim 2 ^#0e-f 6 <h . m^mm^^- 
20 ^yh 1 o 2 0 ^^ri-6o ^ 2 0 li. mmmz^m(7) 

^2 op^-^Att6a^^A«3 o^uJ|:tr4^^2 oid-^ma^ 

Xl^X. ir^ ^ ';/>^^^tX^^$;n.Xl>-6o v-^/^-^Jif 

[0 0 2 4] ^ 2 0 (1. ^m^i^^m 2 0 ^51 UX^i^ 

n^cO/i^ctV^) ^itR^LXl^>5o tn-^ 3 8T-3£^^^tL 
Xl/^5-</U hn>'^-^3 6li. «-^St^^2 OtT^i^Ai^a 
0^^e)g^aiii^3 2^X^ib^i^:5 7^ci6co±^-</u hgf5^ 
4 0^t>*±a5-</V [-35^3 8C0Tf-ffiMLybT^-</U h 

^-^4 2^^T^. ^y^h=^>'-<^3 e<Dixmti^xiBi 
W;tf^y y-^/u^^fcfllEl^it 

j^^^mx%fj:\^\ ^com^n. m^^^mm\^^z^n 

-[0 0 2 5] '^2omzammz^y)i-^\.'ihthfz.m^m 
^Pcf)'^m2o^m^x^Wi\^x\^^ht^\z^j]y 

h n v-i,^ 3 6 cog $ \z o X^fb L X 1/ ^ -6 <t # 
\zW¥t<D'^^Xt*^^^ir^ X ^ {tLW^^-^M-z\-t.^m^ 
fc-</u h n v-i-t 3 6 (;9:S${::fjoX/4m^i6$ttxi/^ 
[Hi^''^-(iW4^i5i^]$-ti:xr^^ii[ai^co-r-^x;^^ 



-4- 



' 7 

[0 0 2 6 ] II]fe/<"-fiu— ^ y — 3e/u><t:it-<T=i >- 
[0 0 2 7] ^i|£f;6^-<yu hn v-c^3 6±{zm.-Dtz^m 

T*^ 2 0 ^ilo r^Sb L X 1/ ^5 ^ # iz^n^:bm-r^tc 

^com^<7)mmM 5 0 ;5^-</U h =^ >-<-^ 3 6 JidSE^ 

[0 0 2 8] mm(Dmmm&Rxf ^2 o^{:i^i^^un 30 
^M^mmmm^tix\.>:5m. mm^soi^. 
mm^m&^tinm^Mi^^£^^X'. mm^^km^^^^^ 

212° F (100 1:) -125 0° F (680 1:) (D 
tGHcOM^^-C^JDj^i--5. »^L<ti. Um^. PCB 
X-^^^tltiUm^:i-o\^^Xn^J^fj:< ti^ms 5 O'' F 

(4 sot) ^T';(JDi^$^6. ;!)Df^l§ 5 0 fi. m;^^;[JD 

[0 0 2 9] m.2 on. ^^^^2 Of^trA^/^l^J: ^ 
i:^ir^tiib\:imn^i^^^Xh^^ m.2 Of^l;iiott5^ 

^2 ot^h±^^\:imth^nwm^ 

J: plw-r^:: (bizj: f;). "^2 os^\z^\i ^^^^(0%m.^ 
t'^'P^i:<^J:^ . ^ntrjztg. ^/L- h :n V^-^ 3 6 (7)^:^7 

n^i^3.w^^mr^']com^^t>'^fj:(7:)x\ m2ot)^(^ 50 



^f^w-^- 2 0 8 1 a4 

s 

[0 0 3 0] #t*&3i v^-t 5 2 am^^^^m'^^m. m 
^it^mms 4:^-^c^^ ^2 o(Dm^J^3 o\zmm\^xm 

W:^titim^^:^^yy<5 6-.#i(i^ii:^o m'^^7t^yy<5 6 
[0 0 3 1 ] ^2 0(O#Hj«{:i^^UT^g$nfc ri>^ 

-<-^5 8;6^ mn^\zi^^^(Dm^^titcmm^^m2 0 

[0032] ^20 (1. ^20 ^(DWn^m<D^Wl')7\^ 

h6 2^^-i-^. mmm:^:^n. nmi^tcm^mm 

V n 3 6 -hc^Mr^^^^fD JiZ^^^Ctb^ ^ 

^/^h^>-<^3 6(D±;^CO:5^;^ h^i/^^s^ 

\^x.-^x^\Lfz.w^^m<r>mmm(o^^m&^^^. ^ 

i^;^x^co^^fS]?)^fi, l^^MSi^^^2 O^^e^gU^dtii-co 
^?^J;cf^^O. 2:7^— h/#(o. 06 
mXI^O -2! 5 :7^- (0. 1 hm/m xh 

^2 0/5^b^(^i^Aii^3 

[00 3 3] fejs^ 5 4 m^ykmi^-m. 2 0 i:iffiA-r 
t-. z.t\.^m^^^t^}iot^'t.\i.m^x^^. m^nM\z% 

[0 0 3 4] ^2 o^^fpSNtH^ttfcifcQf^i^^^. ^mm<D 

2 OP^d^A-reci^iilJ: SE^LTtr^^^Si^^^ 
2 O^i^^ilU^tii^/c^iDMSi^^;?/;^;^ L-C->:=^7^j^F*g-^ 

x^M^-t-^to^R^ih-rsfc^. ^ 2 07^)^e)^^ttiPi-f^^t 

5±^cDr^^^5 2 1 2° F (loot;) JL^±{r/^-5^T- 

fz,^<niS::^t\^X^Wi\^X\,X\>\ 
[0 0 3 5] ^2 0(OiJ::K^u^^ V 6 4 Tti^tx^^^tljcf^t;;) 



-5- 



9 

(loot:) i^J.T(DUm^Mi^i-^(D7b^^X\^\ 

[0 0 3 6] ^\^m^mi^0m~r^t. ^^^^^so 

[0 0 3 7] —Mt LT. yi7/u^^— h • ^ tKi^-T 
7':yK (Calvert Inc.) :^^h?<^X% ^ ^ /Uy<-- 
y>?3>'^i^^/^ (Calvert Col I ision Scrubber) 
^ "yy^S 0 t \^xm^i-^<D^^X\^\ s^^n y 

^^^^ • Hw^fjiufc. -^p^b^^dij^A-r-sc* 

mn. isubmicron) ^^^mzmm-r^ tmz^ 
[0 0 3 8] y }i'>^^nrz:^y^i'±. m3\yti^s 

[0 0 3 9] ^^7/<8 0;6^^|^^^^^c7K^7K^^3^ 

^M^mi^m^xdc<D^m^n^j:^(Dy^)*^x\^\ 
[0 0 4 0] ^m7Kco-unmm.i^m^9 oizm^tL. 

m.2 Ot^h<D:^:^^uU^li^n't^tLisb\^M:^^7 OiC 

M^tL5o 9 2 ii. rBl^5t7X?^iP^:/L— 

[0 0 4 1 ] MM7Kc9-'^fi. TKCiii^bDtD^^^^^x. 
6 Ac 9 4 f::ii ^th. :z com^m^m 

^^uco7^*^x\^\ mw^^m'^m9 4izm^tLtz7Kn. 



2 0 8 1 8.4 

JO 

7K^m\^^xm2 o^^ht^x\^^^^m±m^^:^-t^zt 

[0 0 4 2] mm^^m im^^^-r) f^. mm.m^(D-^y^ 
i^^y'j^^mi'^^^^(D\Z'^.m^mm^^m^i\^m\^x\.^ 

0 ir ^ ^ ^ 4X ^ L T I ^ 6 o 

[0 0 4 3] ~>^fii: LT. ^Ift«?ife(D9#r«WSIfi:(l. ^> 
^j:< mPp1$)fci9±^^l h> (9 0 0 kg) X^ 
JO 5. U< II. MSfl:li^Bf<>/^< ^ 1 0 h V 

(9 0 0 0 kg) X'fc^. K 1 0 II. SB# 

^>?:f < ^ ISh^- (13600kg) CO±ii|c^^li 

[0 0 4 4] LX. n^M^^^y hRXJ^mMm^ 

i^^m^^s 5 0"" F (4 sot:) 

X. ^2^-2 0^(7^ftgP#rp^X^8 5 0^ F (450 

20 x:) ^±(o^^\zMm-r^. -^j^ux. pcBxr^^ 

$i^fc^2 0 7 0 OtKv K/^^ (9 4 0 0 k g/S#) 

ia^d^^9 5 0° F (Slot:) Riy^&m^i7i)m 
e^mxm2 o\^xmm'i-^(Df)*^x\^\ pcBi'tm^<7:) 

mm i.m^'t^ z t r-x^ -6. 
[0 04 5] mmmmm(Di±mnm^^m^(7:>^^x:^:^ 

^m^. m^^m(7)m^^^mzx-^x^'^^, {^(dm^ 

30 x/±m(Dmi^t}^-mifhrL^o 

[0 04 6] ^r^^i^^^^^mm^^^. mMm^=-y k 

1 o^i^^i.x\^^^m^^^j:mm\zWim-r^<Dr-xi\ 
mmt Lx. mm^m^^y h i o^. 

[0 04 7] mmmmxm^^ibti^^mmj^mmco^ib 
mf^Rifj^mit. ^m^nm4, o s o, 90 o-^^tj^ 

$ttXl/^5o 

[0 04 8 ] m 2 ^#0ei- 5 ^ , f^JlJi*^- :x h 1 0 

40 m.2 0. W^^^-yy<3 6 ^ h ^>^T 3 eRrjm^. 

^5 011^ 1 h U-y 1 0 0 JiiriDJ^^tuXl^'So 

[0 04 9] ms^^m-r^t. m2<Dvu-ji 0 2 
II. ?s^o7K^^^M9 oRxj^^^(Dmm^^m^9 4 ^ 

iR^LXi/^5o 
[0 0 5 0] m^^^m^^t. mSCO hU-^ I 04 
:%?ft^7 0, ^^^^<8 0. m^l^oV 8 4Rtf:^ 

^i^mtmm8 e^i\5i^Lxi^^. 

[0 0 5 1 ] ms^pm-r^t. ^4c7)hU-$l06 

fi^mm. mx^it^fE^. ^^>-^Rmmmmi,muco h 



-6- 



u 

[0 0 5 2] mz.m\'fj^M^m.m'r^t. "^mmmmm 

2^^m-r^t. ^nm. ^^^mm^^thl i o^iio 
xnM^^yy<i 1 1 o'f'dSBaL. nm^-yy<i 1 in 

[0 0 5 3] &mm^ 4^mmi-^^^to^^niiMx*^ 
m^nM^-y^<i 1 1 2^iiox^^^5 

^2 0F^lc^Ai-^mit-7X^I^^-t-'6r ^iwj: 
h^^m-^r-^^) X^^(DX\ m^'^^^'^20(D^ 

\zm?^'r^m:im^^^^^mm. 5 4 T'S:J^$ii:6r 
[0 0 5 4] ^^rf^i^^. .||®^i::5g^^$tvxi>-6#t#^ 

:^ V-<ir 5 2 5 6 {ZM^o Sf^^^fefi. 

^2 0(75ri^|::|3:tte)tt7tr^Pai<£:iloT^TU. -<yu 

h n >-<^ 3 6 (Diiig±mzK^ XI --2^ ( 2 . 5 

-5 cm) £Dji^Jf^^-r^o 

[0 0 5 5] ^^,^S^6^J15i*::^::i :y h 1 0 CO^ 2 0 (1. 

(0. 2 cm) m^ykm\^. -</uh 

12° F (100 1:) -1250° F (esor) (DWl 
[0 0 5 6] Stixi 1 Z<o^(nl57.m'X. ^:^7Kuy^ 

h 6 2^ilor^2 OdA'P. -</U h :=! V-^-^ 3 6 ±(?:> 
Sr^^^tfO?5^ix<!r Vt'^<n'^^X^J^ V ^ V-^-^ 3 6 (D±. 

-^^xum'^ykmrnm-^m'^-th. -^^^■u-n^n'^^m 

mn^^7.WxUy^ V 6 4^iioTm2 o^^e>tH5. 
[0 0 5 7] >i/;^^t/*?^^^^gl^^-g'tf^^^^^ 
'Cfc5S^;:^/;^^i. ijgixi i 4^iioT^.?^^7 oi^??^ 

^ { c T ( f T ^ ^ 1^ ^ T- 5 # ;^ <^ It ^ 5 ?t 
ir^7Kc7:)>'-\'i7-^ii#ti-^^ ot-h. 



(7) 1#r^¥5 - 2 0 8 1 8_4 

12 

(i^tti 1 e^iiox;^^ y^<8 oiciiL. ;^^^^^8 
0 filgf^^Sit/?^^^ ?^7i^ h l^^i- -5 i6 

[0 0 5 8] \WmzfS:-Dtzi^:^m't. mB\^^VS A\Z, 
J:oT:^^ 7/-<8 O^^^iJSm 1 8^iioT^I#ai$:ft 

?)gtti 2 0 ^iloXStt5e075^^J:i/\ mmzfsi^fz.^ 
10 ^(D^K^ <D%i^\-t^ ^ti \ 2 2^mx. :k^^--^(DMcli^ 

\z9GiL<:>xmM(D mmt^m^n f^bfz^(o^y. mm\i 
[0 0 5 9] nyk'^mo:>mmmm'x. m.ii'±m^^m 

tcTK^. nm^^. mtitt^m^tznmmMMm\zx^x 
$ h \z^m i^x^^^mm^<Dm%^m^'r^ (ot*- j: v \ 

^fficD>;^5/v?^t/^.^$iX7tr^^M@i^<|r?)^tLl 2 6 Ed 
iiU. ^mi}^h^^\^Xd:.<D^m.^nfS:bo 
20 [0 0 6 0] X^m^.^^thfz.7^\^m.Hl 2 8-^il^. ^ 

^I^^^^Tt^Kto— ^(i^tbi 3 0^^x^^?^a^9 

2\zm^ri^ ^£^v^x?^^tLl 3 2^^r. 7K(7:)ifti^i7?fc 

^\zm.th\ 34^^-c^AL. ^^v^xSt^l 3 6idil^ 
tL> 7Kco^^i^(D:tJ6^2 0^i±JXi^-6^S^^.£±i§l^^, 

[0 0 6 1] m#^/^±J^(i-</U h >-<r 3 6 
hMT\^X^:y-<^s s±.\zm.^ ^ '^20(DW\h^^ 2 
30 ^m-:yXmMm^^y h 1 O^^^dbi^o ^2 0;i^e>^^ai 

^^^Itldj^-fo im^j:±m^^.ni-t^zt{zx-:>x± 
xm2o\zm'tz.t\zx^nmm^^^. 

[0 0 6 2] LTt/i^oT. ^S/^^^^j^^-fr 

40 mm<nm^fmm] 

hfz.^(Di^:^y'M.(7:>^mXh^o 
i-^ h i—ycr)$^mxh^o 

[ms] 7K^mmw:^i\R^Lx\^^^ h i^—y<D^mx^ 
im4] :^^^m^^m^n^Lx\^^^bi—y(D^mx 

50 h^. 



-7- 



13 



3 0 ^Ki^ 

3 2 



(8) 



3 6 

5 0 

7 0 

5 4 



4#^¥5 - 2 0 8 1 ^4 



74 




-8- 



#MJp5-2 0 8 1 8.4 



[02] 



20 



CAS 



) O O j) n M n 



[1^3] 

m 



im4] 




[HIS] 




y-r >j^y-:^h:'^- K^-ry lois 



